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1.5 Cold War Doctrine 
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1.6 Post Cold War Doctrine 
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1-7 The Examination of Foreign Doctrine 
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service has been available since the mid-50s. This combination of doctrine and history provides a 
good understanding of German doctrine. 

An understanding of the German Army of the time period 1920-1945 must proceed further 
discussion of German armor doctrine. The German Army of the time period 1920 to the early 
1930s was limited to 100,000 men. This army was limited to 4,000 officers. This was very small 
by European standards. 

The German General Staff, forbidden by the Versailles Treaty, still existed undercover. The 
German skimmed off the cream of the serving officers and trained them as staff officers. This 
meant that the German Army as an organization was well run. The tradition of the German 
General Staff was to study history and develop new doctrine from the lessons learned. 

The popular image of the German Army being armed with weapons superior in both technology 
and quality has persisted. The facts support a different interpretation. The German tanks which 
started the war were not superior in armor or firepower to the Allied tanks they faced. When the 
Germans invaded Russia, they had no tank that could match the T-34s and KV-ls used by the 
Russians. The one difference was that each German tank had a radio receiver or radio. This 
allowed the Germans to destroy superior enemy tanks with superior tactics. 

The Germans designed superior tanks as the war continued. The Tiger I which had very thick 
armor and an 88mm gun was proof against most Allied tank guns. The Panther which also had 
very thick front armor, good mobility, and a very good gun was also superior to most Allied 
tanks. During WWII, the Germans produced 24,360 tanks including 1,355 Tiger Is and 5,508 
Panthers. Allied tank production during WWII was: the British produced 24,803 tanks, the 
Americans produced 88,410 tanks, and the Russians produced 87,200 tanks. For every tank the 
Germans produced, the Allies produced.eight. 

The German Army always made training a high priority. The German Army often fought 
outnumbered by their enemies. The Germans could not hope to out produce their enemies, 
particularly with the Americans on the side of the Allies. The German solution was to outfight 
their opponents. The only path to consistently outfighting your enemy comes through training. In 
some ways, German victories early in the war resulted from superior training and doctrine. When 
this training superiority began to slip late in the war, the German Army proved incapable of 
winning any more victories. 

Armies have often been accused of fighting the last war. Many reasons exist for this cliche. 
Often, armies use equipment from the last war. Sometimes the wars come so fast, that armies do 
not have an opportunity to change. None of these hold true for the German Army in WWII. The 
German Army at the beginning of WWII fought a new type of war. Journalists quickly attached 
the name "Blitzkrieg" to this new method of war. Note that the German generals never talked 
about war in terms of Blitzkrieg. The roots of the new German Army's new method of war can 
be found in WWI. 



The German Genera! Staffnever believed in the "Stab in the Back" theory of why Germany lost 
WWI  Instead the German General Staff, which was forbidden by the Versailles Treaty looked 
for rnihtary reasons for the defeat of the German Army in WWI. One key reason the Germans 
lost WWI was the lack of tanks and anti-tank weapons. 

Heinz Guderian may be considered as the chief architect of the armor doctrine that brought 
Germany success during the early part of WWII. As mentioned earlier, Guderian wrote Two 
books that provide a clear understanding of German doctrine and operational experience in 
WWII. In order to understand where Guderian obtained the ideas that formed German armor 
doctrine, a review of his early career proves useful. 

From 1931 to 1935, Guderian served as General Lutz's Chief of Staff to the Inspectorate of 
Motorized Troops. The Lutz-Guderian partnership proved vital to the development of German 
mechanized forces m the critical period before the formation of the first three panzer divisions in 
19O5. Although Lutz was the senior officer, Guderian was the intellectual driving force. 

When the first three panzer divisions were established, Guderian was given command of the 2nd 
Panzer Division. This removed Guderian from the center of policy making with the Armored 
1 roops Command. Guderian notes on page 26 of Panzer Leader that: "My work consisted of 
the setting-up and training of my new formation whose component units came from such diverse 
military backgrounds. 

Under the instructions of General Lutz, Guderian prepared a book during the winter of 1936-37 
which was published under the title Achtung Panzer!.   This book told the story of the 
development of armored forces and outlined Guderian's ideas as to how the German armored 
ÄÄ Ach^S Panzer! was developed from articles written by Guderian 

Achtung Panzer! was intended to score points off institutional opponents and to sain the 
maximum resources for Guderian's own branch of the Army. A large portion of Achtung Paniert 
describes the utilization of the tanks during WWI. The second half of the book is concerned with 

ZX™ "üf^ d6V;el°Praen^ esPecia»y ai™^d fighting vehicle design and the organization of 
mechanized forces. Achtung Panzer! explains the thinking behind the operations of the panzer 
forces early in WWII. In addition, this book served as a textbook for trainee paLer officTs 
during the war. 

The first section of Achtung Panzer! describes how WWI degenerated into positional warfare 
Guderian chooses an action that occurred early in 1914. The 2nd and 4th Cavalry Divisions  ' 
under General von der Marwitz, encounter the enemy near Haelen on 12 August 1914   The' 
action at Haelen represents the commitment of cavalry in considerable force against defending 
infantry and artillery. The cavalry took significant losses without achieving their objective   One 
institutional enemy was the cavalry lobby. 

Achtung Panzer! continues with Guderian's account of the role of tanks in WWI   From the 
accounts of tank warfare in WWI, Guderian draws three lessons. Tanks when used in penny- 
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Zk^ZVe7TleeffeCt Tanksshouldnot be wasted on unsuitable ground   Finally tanks 
provide the greatest surprise when used in mass formations. During WWll the German A^ 
under Adolph Hitler violated all of these rules. Army 

ÄZS 2^tT?eH^r^a*i'- Th£ SUCC6SS Snd U,timate fai'Ure 0f the G— *rmy snouid be traced to Gudenan's ideas on tank employment   First letVrnrnirW *h* * 
of German Army during the period 1939-1940. 6 SUCCeSS 

have some tactical utility bu« could have „o oSon'lLpact ^ '" "" ^ W°M 

The struggle for motorized vehicles between the cavalry and armored forces lead ,n .h» f„     .• 

■nsZ::tro;neffective during ,he poiish campa«n b—«*> .Cää 
io «vSons       e 0Pera,'°"S- ^ Ae P0,iSh —"•,he ■&*< «sions were everted 

Before continuing on to the application of doctrine to war let's examine the oneratir,n ,„ 

This SS Division at this point was motorized infantry. P 

operation: Guderian makes the following points about this 

a) The 2nd Panzer Division covered 420 miles and the Liebstandarte Adolph Hitler covert *nn 
»des in 48 hours. This proved the strategic and operational mobility oflfotjIfZzüol 

b) Maintenance facilities were weak. This was remedied before the start of the war  Tanks 
require lots of maintenance to keep running. ^S 

C)  2tSZPly WaS S fondamental Problem- The German efforts in this area proved effective during the campaigns in Poland and France. P ertective 
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a) French tanks had such a short range «heir impac, was limited to tactical operations. 

.heq, *„ „4Ä :£iv^:^rhod:r47s caught whiie ■****»* 

™c^he„n,iShl",e ne™usness °fthe first day of battle made itself felt more than 
once   Shortly after midnight the 2nd (Motorized) Division informed me that thev 
were being compelled to withdraw by Polish cavalry. I was speechlesTfor a * 
momem; when,     a^ed the me rf , ^      j~^ 

renned hTb  h H     °mfania" greMdierS bein* brokM * hostile cav™   He repliedI that he had not and now assured me that he could hold his position?' I 
dec ded aH the same that I must visit the division the next momingP A about five 
o clock I found the divisional staffall at sea. I placed myself at the head of,he 

hfcresZ:l\ t Km "JT dUri"g 'he *** and led " P-sona.,y as t as he crossing of the Kamionka to the north of Gross-Klonia, where I sent it offin 
the direction of Tuchel. The 2nd (Motorized) Division's a tack now belan ,o 
make rapid progress. The panic of the firs, day's fighting was pas, 
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The original battle plan for the French Campaign was based on the Schließen plan of 1914   As 
Guderian notes on page 67 of Panzer Leader: "It is true that this had the advantages of   ' 
simphc.ty though hardly the charm of novelty." This involved a wheel through Holland and 
BeIgIum, then an advance on Paris. Unfortunately, a Luftwaffe officer-courier carrying a draft of 

forSthlaZP"gntU      °n BeI§ian SOiL Therefore' 3 Plan Pr°P0Sed by General " ™ ™* 

The Manstein Plan consisted ofa surprise armor attack through the Ardennes. The surprise 
would come because the terrain in the Ardennes is not ideally suited for armor warfare   The 
Allies played right into this plan by advancing into Belgium at the beginning of the campabn   The 
Germans then cut to the sea and basically surrounded the Allied armies in Belgium   At thil point 
the British managed to withdraw their troops without equipment through Dunkirk  Half the 
French Army was destroyed in this battle (including most of the mobile formations)   At this 
point, the French had no option but to surrender. 

2nd tf\ ofhP Mann-in Plan W3S Carri6d °Ut 5y Guderian'S XIX PanZ6r CorPs c°™*ting of 1st 2nd and 10th Panzer Divisions. In addition, the crack motorized infantry regiment »Gross ' 
Deutschland  was also assigned to the XIX Panzer Corps. The attack started on the 9th of May 

tf the ?n*   faM ^ ^X PTur COrpS Cr°SSed thC MeUSe at Sedan- Six <M later (on the night 
Dunkirk S Umt 2nd PanZef Divisi°n rCaChed the English Channel s°uth of 

Basically Guderian forced the tempo of operations for this battle. The Ardennes can not be 
considered good terrain for armor operations. However, once the Meuse was crossed at Sedan 
the Panzer Divisions entered good terrain for armor operations. This attack concentrated the bulk 
of German armor. Surprise was achieved and the Allies never recovered. 

The victory in France had one very negative effect on the German Army. From this point on 
™      TAIU      °n      °pe

r
ratl0naI leveI- This meant that the German General Staff no longer 

contro led he operations of the German Army. During the Russian campaign, Adolph Hitler 
attempted to personally control the operations of the German armor. When Guderian 
complained. Hitler had him dismissed. 

Although Guderian would return to service as the Inspector-General of Armored Troops and later 
as the Chief of the General Staff, his influence on operations was limited. The general decTne in 
he armored force began in 1940. Hitler's love of numbers lead to the doubling'of th  numbe of 

armor divisions without an increase in tank strength. The Panzer Divisions that attacked Po and 

i olT.T tankS Wh6n Ml Strength' The Pan2er Divisions that attacked in the Ardennes in 
was v,tlataed°Ut        ^ * ™ «"^ ^ ^ "*' °^^™ of armore'foL 

Guderian commanded nothing smaller than a corps during WWII. To determine the 
implementation of a tactic within a doctrine, the actions of commanders of smaller units becomes 
necessary. In this case, Hans von Luck's Panzer Commander provides the detail of small units in 
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Hans von Luck led the way into Poland in 1939. In 1940, von Luck was the vanguard of 
Rommel s thrust to'the Channel Coast. In 1941, von Luck's unit reached the outskirts of 
Moscow^ In 1942 and 43, von Luck served with Rommel in North Africa. In 1944 von Luck 
commanded the closest armored force to the Normandy invasion! In 1945, von Luck faced the 
Russians in Germany. 

Major von Luck commanded the 3rd Panzer Reconnaissance Battalion in North Africa   The 3rd 
Panzer Reconnaissance Battalion operated on the flanks of the Panzer Army. This was mobile 
combat of the purest form. The Germans operated Schwerer Panzersphwagen (8 Rad) Sd Kfz 
232 armored cars   This was an 8-wheeled armored car armed with a 20mm canon. The British 
operated Humber 4-wheeled armored cars armed with a 40mm canon. The Germans were more 
mobile while the Bntish were better armed. In these conditions, tactics make the difference 

3rd Panzer Reconnaissance Battalion developed the "net" tactic. This tactic was used in flat 
terrain with a range of sight of more than 15 kilometers. The very fast and maneuverable eight- 
wheelers formed a large circle. The British Humbers and scout cars were then lured into the 
center. The British then received fire from at least two sides. This tactic usually worked though 
sometimes isolated scout cars were lost to the powerful cannons of the Humbers   This tactic 
would also work with tanks. 

This concludes our look at German armor doctrine before and during WWII  Next an 

^ZT* °"™li.?°Ctrine Pr0vides forther examP^ of the use of armor doctrine. Examining 
one armor doctrine will not necessarily supply all of the answers to the question of entering ° 
foreign doctrine into simulators. Other armies which exist in different political, social and° 
technological contexts will have a different doctrine. In order for a simulator to be effective 
multiple foreign doctrines need to be available. 

1.9 Israeli Doctrine 

Information about the Israeli Army tends to be difficult to obtain through public sources 

UrZ  r M u Stren?h °"SraeIi inteIIigenC6 agendeS' SOme of the inf°™tion coming out of 
Israeli should be considered suspect. Several good accounts of the Arab-Israeli Wars hive been 
produced. These provide a useful point from which to study Israeli doctrine as applied(to actual 

The Israeli Army regularly gets rated as the best army in the world. This rating comes from 
extensive combat experience and superior training. Some would say that this experience was 
based on feeing second-rate foes, but the Jordanian Army and Egyptian Armv may be considered 
o have equivalent combat experience as the Israelis up until I9711n particular th BridsT 

trained and equipped Army provides a first rate foe. The Israeli Army armor force conStsof 

i^ssrGeneraIly'the resu,ar ^has to hoid defensi^ «*»*£<* 



«^efdeUoSkT^ 

In 1957, Ta! was appointed the deputy commander of the Armored Branch  From 1 Qfin t« ^ 

^SXStSf,rst t0 sh00t wins-The Isradi's ta™ rei"f°-d 
making their MBT toushe to km *ll     v   Percen'aSe«° ™"zi„g heights. However, by 

Israel has ÄÄÄÄffiK ^ 'T T, L 

to recover a higher proportion of their lost MBTs °WS 'he ,5raelis 

=a^rs^^^ 
£. on the fro„, lines and provided J^^^^S^^T« 

m "nrst'.t'hH S ?Uri"S 'he '9" W3r Came "ack ,0 hau"< lhe Isra* i» Lebanon durin» 198.. Ftrst, the lack ofexpenence and loss of junior officers hurt the Israelis. Second theory 
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tlfur^trr made 'he ,ank
J
difficu" ,0 ™™™ *™«1> 'he closed terrain in Lebanon 

Third. Israeli doctrme concentrated on the open country tank battles. When fightm. in close 

The Israelis have also recovered many of the MBTs that their enemies have lost  This has lead to 

ot a APC built from a MBT provides much greater protection than the thinly armored APCs used 
by most anrues. This practice goes back to WWI. In WWII, the Canadians cZeMR^ 
tan^into Kangaroo APCs which were used across Northern Europe with the 79th Adored 

A good example of Israeli doctrine at work comes from Force Tiger durin* the 1973 war 
Captam Zamir commanded Force Tiger which consisted of seven tanks. Elements of the Svrian 
43rd Armored Mechanised Brigade moved towards Force Tiger's killing zone   Force S 
watted until the Syrians were 30 meters away. The Israeli barrage so su°rpr ed theTj n   hat 

they immediately attempted to retreat. However, Captain Zamir had placed two tarS in a 
block.ngposit.on   The Syrians lost 20 tanks in 45 minutes. The next day, Force TZ (reinforced 
by the 74th Battalion) eliminated another 20 tanks from ambush. Not a s^le sraeftank hfd 
been hit and not a single Israeli soldier received a scratch. 

2 PHASE I RESULTS 

2.1 Graphical Tactics Language 

During the Phase I tactics investigations, it was determined that the most natural medium of 
tactical commun.cat.on for humans is schematic drawings. This led us to develop a g aphical 

e"  ^Z^^1^dfttS taCtr Jt aI,°WS th£ US6r t0 ****** ^rfbetcts in terms ot necessary terrain, battle lines, and movement conditions. The language is a schematic 
d awing of the tactic, supplemented with parameters and constraints between the grapWcT 
ob ects. ^ he terrajn configuration the tact.c need   and Jio

a
n

P f0
C
r
a
how 

use the terram, the user is prompted for allowable ranges for the terrain sizes and the.V 
relanonship with other terram features. The input is the tactics drawing the user enters the 
output is the machine readable text version of the tactics lanwe = 
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2.2 Machine readable text file version 

3ÄZ SfÄrtiSa - <"»»*» of a tactic. The tacrics 

tactic. The tJK^S*,'. »11, t -TT * ,i0"S "—a^ to execute the 
the constraints the terrafn must JiT.l I T " Pr°b'em- The Ian8ua«e must Scribe 
terrains which Is be Zen    h  „te,s7 'aC"C ff1"6' ™S * Specifed in ter™ of 
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Alternately, the system can simply pick the best tactic, this is determined by a case based reasoner 
that compares factors in the current environment with factors in the tactic-. For instance a tactic 
might work well in fog, or in engagements of a certain size, or against a certain set of anticipated 
enemy assets. In Phase I the tactic was selected according to how much use it made of the 
available terrain, with tactics heavily dependent on terrain taking priority over tactics that don't 
make use of the terrain but were still applicable. A certain degree of variety could be put into a 
final system, with a random factor having weight in determining the tactic to be executed. This 
would lead to SAF that are less predictable, and would give trainees exposure to a wider range of 
tactics. 

2.5 SAF Controller 

After the tactic is placed on the terrain, the simulation execution needs to be monitored, and all of 
the tactical movements have to be executed. This monitoring and SAF control are the only 
computations that need to be done while the simulation is running, and thus is the only 
computation load the system puts on simulation resources. The movement triggers for the Phase 
I system are all firing events so this information has to be extracted from the simulation. Given 
that a tactical movement is to take place, the system has to determine where to send each tank 
involved in the tactic, this information is derived from the battle lines specified in the tactic. There 
are no computations for each unit with every other unit (like line of sign calculations in a 
simulation) so the computational complexity is 0(n) where n is the number of units. This proved 
to be much less than other computational considerations in the simulation environment. 

2.6 Terrain Recognition 

The tactics are represented in terms of terrain pertinent to the tactic. This must be compared to 
the actual terrain available to determine if and where tactical match-ups occur. This requires that 
terrain entity information is available for the current terrain database. The terrain requirements 
are not exact, so a general, idealized interpretation of the terrain is sufficient. This need was met 
in Phase I with a simple terrain recognition module that made general classifications about terrain 
objects and dimensions from elevation data. In Phase II, because of the more complicated terrain 
and the limited number of terrain databases available, we anticipate doing the terrain recognition 
by hand and then supplying the classification information to the tactics matching module. We will 
also investigate existing terrain recognition capabilities available with the databases in the 
simulation environments we interface with. 
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3. PHASE I PROTOTYPE 
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Terrain Recognizer - This software takes elevation data from the terrain map and produces 
identifications of the terrain features present. 

Terrain Map - The terrain the simulation runs on, it provides a bitmap for the simulation 
background and elevation data. 

Tactics Applicability / Priority - This module determines what tactics are applicable given a 
terrain identification. It also ranks the tactics for anticipated effectiveness. 

Tactics Case Base - This data is a set of machine readable files produced by the tactics editor. 

Tactics Editor - This is the graphical software users used to enter end edit tactics. 

Tactics Deployment - This takes the chosen tactic and deploys the units in their initial battle 
formations. 

SAF Controller - This monitors the simulation and executes movements as dictated by the tactic. 

Simulation - This is the simulation environment that the system runs in. 
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3.1 Graphical Tactics Editor 

The Tactics Editor for the Army SAF project was programmed in the Kappa-PC development 
language. It allows the user to program tank tactics in a graphical environment, using three kinds 
of objects: 

- Enemy avenue of approach (EAA) 
Represented by a ray. The user constrains the minimum and maximum number of 
tanks, 0 and "unlimited" inclusive. 

-Terrains 
Represented by circles which graphically indicate mountains, hill, minefields, and 
lakes. The user must specify minimum and maximum size, minimum and maximum 
distance to EAA, and orientation to EAA. This last constraint extracts the 
important dimension of size in relation to the EAA. In addition, if distances 
between terrains factor into a tactic (e.g. in order to ambush an enemy traveling 
between two mountains, the mountains should be fairly close together), the user 
may provide this additional constraint by associating the terrains and indicating 
their minimum and maximum distance from each other. 

- Battlelines 
Represented by line segments. The user specifies the number of tanks at the start 
of the battle, length of the battleline, associated terrain, and distance to the 
associated terrain. In the case of a desert scenario with no terrain, the user 
employs a ghost terrain to specify relative distances of battle lines. If the number 
of tanks available for a battle is not exactly what the tactic expects, the tanks are 
placed on battlelines according to the ratio of the programmed tactic. 

This information is completely user specified, so that the editor merely outputs exactly what the ■ 
user entered — with the one noted exception of angle constraints which are calculated from the 
drawing. In addition, the user can also specify movement between battlelines which occurs on 
three conditions: after firing, when another battle line fires, or immediately. 

This graphical representation must then be exported into a tactics language which is used by the 
simulator to select the best tactic for a given terrain, place tanks on battle lines, and move the 
tanks during the engagement. The major hurdle here is to output not only the user specified data 
listed earlier, but to capture the positions of tactic objects relative to each other to allow for 
maximum flexibility in matching tactics to terrains. To this end, the Tactics Editor uses the enemy 
avenue of approach (EAA) as a fixed line to determine: 

- angle of the EAA with respect to terrain positions 
This calculation ensures that not only do the terrains match, but the EAA. is 
traveling the correct path for a given tactic to be employed. The user may also 
specify an accuracy leeway for his drawing to allow for broader matching of 
tactics. 
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- positions of battlelines relative to associated terrains 
Ensures battlelines are placed correctly about their associated terrain with respect 
to the EAA. 

- angles of battlelines relative to the EAA 
Places the battleline at the correct orientation to the EAA. 

All calculations were done by treating lines as two points, terrains as single points, and then using 
cross products to determine the appropriate angles. 

The information is exported as a simple text file in a format which can then be read by the 
simulator. 

3.2 Tactics Implementation and SAF controller 

This part of the tactics system is implemented in Borland C++ 5.0, it central technology is a 
constraint satisfaction determination, it was coded using a C++ object oriented approach.   This 
module takes the tactics files produced by the tactics editor and the terrain features produced by 
the terrain recognition module and makes a determination of the terrain constraints as specified in 
the tactic are met by the current terrain. It does this for each tactic in the tactic data base and 
produces a list of applicable tactics, a case base weighted determination is then made among the 
allowable tactics to determine the tactic most likely for success. Currently, tactic selection is 
based on how extensively the tactic makes use of the available terrain with that make extensive 
use of the available terrain rated as having a higher probability of success. 

Terrains were specified by a bitmap. The simulation runs on this same bitmap. The terrain bitmap 
was processed into a terrain description file in which the terrain features are classified. This is one 
of the inputs to the C++ program. The terrain is described by the start point and endpoint of the 
enemy avenue of approach (EAA) and by terrain objects such as lakes, mountains, hills, and 
minefields and their coordinates. 

The other input to the program is the tactics data base, created by the Tactics Editor. The tactics 
files describe the terrain constraints that each tactic must meet. These constraints include 
distances to the EAA and distances between terrain objects. Also included in the tactics files are 
descriptions of the user-specified placement of the battlelines with respect to the terrain objects. 
When a tactic is chosen, these battlelines are deployed. 

Specifying constraints in the Tactics Editor is optional. The user can specify as many as they 
want. They include as many terrains as are required by the tactic and as much information, such 
as distance requirements, that are necessary for the tactic. The C++ program would take all the 
tactics files and check whether their constraints were satisfied. 
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The basic algorithm is to assign each tactic terrain element to a terrain object in the specific 
terrain. Once the assignments are made, the program determines whether constraints specified in 
the tactics file were met by that assignment by checking whether distances to the EAA and to the 
other terrain objects matched. It would iterate through each possible assignment until one was 
successfully matched. 

The program would then eliminate as possibilities the tactics whose constraints were not met, for 
example if the tactic required more terrain elements than were in the specific terrain or the 
distances did not match up. Of the successful tactics, the program would chose the one that was 
the most heavily constrained, meaning that more terrain objects and more distances were specified 
in the tactic. 

If none of the tactics matched up, the program would chose either a tactic for a ghost terrain, or if 
no ghost terrain tactic existed, no tactic would be chosen and no battlelines would be deployed. 
Ghost terrain tactics require no terrain objects and the ghost terrain is mapped to the center of the 
bitmap. Battlelines are deployed around it as specified by the tactics file. 

Once the program has chosen the best tactic, it deploys the battlelines onto the terrain. The 
tactics files specify which terrain objects the battlelines are associated with. They also specify a 
battleline start point with respect to the center of the terrain. An angle from the EAA and a 
distance completely specify this. Then the files would specify which direction the battleline would 
be built in, given as an angle to the EAA. For example, a 90 degree angle would say that the 
battleline should be built perpendicularly to the EAA. Using this information, the program places 
battlelines on the bitmap around the terrain objects the tactic was mapped onto. 

Once the battlelines are placed, the simulation begins. While the simulation runs, the program 
keeps track of whether battlelines should be moving and calculates the new coordinates for the 
tanks. 

3.3 Simulation 

The simulation is for demonstration purposes only, it will be replaced by the current military 
simulation once the SHAI tactics system is integrated with ModSAF and CCTT.   The simulator 
is simply a tactics display medium, the tank parameters and capabilities are not accurate.   It takes 
commands modeled after ModSAF commands, and produces only information available in 
ModSAF. This to facilitate Phase II integration with ModSAF. If the simulator did accurately 
reflect reality, the system could be used to investigate the effectiveness of tactics. Changes in 
tank capabilities (speed, range, fire rate, etc.) have a definite effect on the utility of tactics in the 
tactics data base. The simulator is implemented in Borland C++ 5.0 by a subcontract to the 
Research Development Corporation (RDC) in Washington DC 

23 



3.4 Terrain and Tactics Implemented in Phase I 

For the Phase I demo, we have selected the followings tactics to represent: 

Flat Desert . 

1. Flanking 
2. The Net 
3. Bait and Switch 

Low Rolling Hills/Arid 

1. Skirmishing 
2. Channeling 
j. Landmark 

The Flat Desert tactics have been drawn from the German and British experience in the Western 
Desert in WWII. The Low Rolling Hills/Arid tactics come from battles fought in the Middle East 
during and immediately following the Yom Kippur War. 

3.5 Demonstration Sequence 

The demonstration sequence starts with a new tactic being entered by the user, the tactic is a 
simple ambush where a battleline is placed behind impassable, concealing terrain. This is done in 
the Graphical Tactics Editor. 

ME1 m TacticsEditor 
File   Options 
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This tactic is called up and oriented to the expected enemy avenue of approach, the tactic then 
executes in the following manner. 

Speed Down   Reset   Options   Hefc 

«>•**,, 

Initial setup - The forces are arrayed in a square as specified in the tactics editor 
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•;.v;.   Speed_gowrt   Ress*   Options   Help 

baXaHneB1Ue f°rCe ^^ ^ ^ perimeter and the Red F°rce falls back to establish a unified 
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Engagement termination 
decided. 

The Red force reaches the line and the simulation runs until a winner is 

Next the terrain is switched to a rolling hills setup. The tactic retrieved in this terrain depends on 
the enemy avenues of approach. When we direct blue force through the choke point defined by 
two mountains, the system recognizes the opportunity and sets up the ambush which was entered 
as the first step. This shows the expandability of the system by the dynamic inclusion of new 
tactics. 
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When we change the enemy avenue of approach to avoid the mountain choke point, but to go 
over the central hill, the ambush tactic is invalidated, but a skirmishing tactic is satisfied. The 
following images are dumps of the skirmishing tactic in the Graphical Tactics Editor, and what the 
tactic looks while executing on this terrain. The tactic entails lining up on a hill, firing on an 
approaching enemy, and then retreating to a main battle line. This forces deployment of the 
enemy slowing them down, and it also inflicts damage with minimal risk to the unit. 
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4. PHASE II DESIGN 

Much effort has been put into the problem of creating realistic, flexible, expandable, portable, and 
easily alterable SAF behaviors. Stottler Henke Associates, Inc. (SHAI) proposes the development 
of a graphical SAF behavior language for the representation and editing of SAF behaviors by 
domain experts. After editing, the user will be able to save the tactic in executable form which 
will be able to control SAF in simulations (CCTT or ModSAF) or in text form as a CIS 
document. SHAI also proposes interfacing the tactics created by the editor to established 
simulations running with ModS AF and CCTT in order to test them in simulation. This will be a 
way to investigate and validate SAF behaviors by actually running the tactics entered by the 
tactics experts. In addition to tactic validation, the graphical tactics editor will export tactics in a 
form that can be interfaced to different simulation environments, simply by creating an interface 
controller for each simulation. This results in a mechanism for creating common, portable SAF 
behavior on different systems. Another benefit of the SHAI behavior editor will be the ability to 
output tactics in the form of Combat Instruction Sets (CIS) so there is an automated way to enter 
tactics, test them on a variety of systems, and automatically generate CISs. The center piece of 
this system is the graphical tactics editor, a proof of concept of which was developed in Phase I. 
The other elements of the system are the interface modules to ModSAF and CCTT, which will be 
updated and expanded versions of the SAF controller in the Phase I system. In Phase II, SHAI 
will investigate the full representational requirements for the entry of tactics in the Graphical 
Tactics Editor. We will implement the user friendly graphical editor, and the ability to output CIS 
from the editor. We will also implement the SAF control interfaces to ModSAF and CCTT which 
will provide multiple tactics testing environments and SAF cross-simulation commonality. 
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Figure 1 

In Phase II we will develop the Graphical Tactics Editor and SAF controllers based on our results 
from the Phase I system. We will also develop the ability to output Combat Instruction Sets from 
the graphical behavior description. Domain experts will be able to edit behaviors in a structured, 
yet user-friendly environment. This structure will allow software to translate from the graphical 
language into a variety of formats, an editor format which will allow users to save and restore 
tactics for multiple editing sessions, a CIS format, and an executable format which will be the 
basis for controlling the SAF in the interfaced simulations. Since tactics are often conveyed 
visually through diagrams, the most natural SAF behavior language is also visual. It should 
resemble the diagrams in the approved Army'doctrine documents, and use the same symbols. 
Additionally, an animation capability to illustrate timing issues or reactions to certain events might 
also be helpful. 

After development, the general SAF tactics representation schema will be used in the following 
way. The user enters the tactic into an easy to use graphical editing tool, the SAF behavior 
language is itself graphical, so entry consists of dragging and dropping icons (which correspond to 
abstract objects in the simulated world such as battlelines, terrain features, avenues of approach, 
etc.), making links between them, and describing the constraints or primitives with each link. The 
user will also be able to use animations to specify the timing for situations where timing is critical. 
For instance pulling a tank icon along the enemy avenue of approach, then specifying the tactical 
reaction to the exact status of the battlefield. There will also be the ability to specify the flow of a 
simulated battle from tactic to tactic. The user will be able to specify conditions under which the 
tactic should change formation into another tactic. There will also be the ability to specify some 
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tactical transitional parameters and methods. When the described conditions for a tactical change 
are met in a simulation, the SAF will automatically flow into the next specified tactical formation, 
using the transition methods described in the language. This will also allow domain experts to 
analyze what tactics flow naturally from other tactics  It will also allow the complete analysis of a 
multi-tactic battle scenario. 

The graphical SAF behavior language describes SAF behavior in abstract terms. The enemy tank 
represented in the diagrams represents any enemy tank meeting the specified criteria, the hill in the 
diagram represents any hill which meets the specified constraints, etc. The tactical representation 
which is generated from this representation must search its area of a battlefield for particular 
simulated objects which match the parameters of the abstract ones in the language. Once a match 
has occurred the relevant objects which meet the constraints are bound to the abstract objects in 
the behavior language and the tactic is setup and executed accordingly. For mobile and 
changeable objects, like tanks, this must occur during run time. For permanent objects, such as 
terrain features, this matchingcan occur offline, for a particular terrain, before the simulation is 
run. Since terrain matching is computationally intensive, it should be done off-line for a set of 
terrain data, saving the results for subsequent simulation executions on that terrain. 

This single intuitive representation of tactical behavior can then be used for multiple purposes. It 
can be used for the automatic creation of CIS documents complete with figures, and for the 
creation of a tactic representation that can be run in different simulation environments. This will 
lead to many advantages in tactics validation, the rapid implementation of new SAF behavior, 
automatic creation of CIS, and implementation of common SAF behavior in multiple simulations. 

The graphical behavior editor will make the problem of tactics validation much more tractable. 
With this tool, tactics will be easy to specify. These tactics can be output into their executable 
format and then run on various simulations. The graphical behavior editor will be able to encode 
both offensive and defensive tactics. Domain experts can quickly specify tactics then run 
simulations to investigate the results of their tactics. The user can vary simulation parameters and 
the strengths of each side to analyze the tactic. They will be able to determine which tactics work 
well against other tactics, what conditions a tactic works well in, and how the effectiveness of a 
tactic varies with assets available. This rapid feedback will allow users to investigate many 
different tactics, many different tactical combinations, and fine tune the tactic parameters.   This 
will allow for easy validation of tactics and investigations of the optimal situations for the tactic. 

Another benefit of the graphical tactics editor is the rapid implementation of new SAF behavior. 
Instead of writing code for each new SAF behavior, new behaviors can be created by simply 
entering the behavior in the user-friendly, high level behavior editor. This graphical description of 
the behavior will be interpreted by the editor and automatically output in a form that can be used 
to control SAP. This is a much quicker avenue to new SAF behavior than coding behavior from 
standard programming languages. 

In addition to the efficient reliable creation of SAF behavior, the Graphical Tactics Editor will 
greatly facilitate and standardize the creation of Combat Instruction Sets. The option of saving 
the tactics in CIS form will be available. Phase I showed that graphical diagrams are the most 



natural representations for tactics. We will be able to convert this graphical representation to 
both CIS format and a format suitable for SAF control. This will make CIS production easier, 
faster, and will make the SAF behaviors automatically correspond to the Combat Instruction Sets. 
It will also standardize the CIS production. 

Another benefit of a SAF behavior language and editor is that the tactic output could be 
supported for multiple simulations. The behaviors would only need to be described once in the 
high-level SAF behavior language, this description could be used as the basis for SAF behavior in 
many simulations. This contrasts sharply with the current situation where unique software is 
developed for each different simulation, unit, and weapons system. Currently each unit's behavior 
must be implemented for each simulation. Implementing SAF behavior based on a common 
behavior representation produced by the Graphical Tactics Editor will lead to SAF behavior 
consistency. 

An example run through the system would be for a domain expert to come up with a new tactic. 
We would then enter the tactic by creating a schematic visual representation of it and filling in 
some parameters that the system prompts for. He would then save the tactic in the executable 
format and run it in the simulation environment, he would then be able to go back and tune the 
tactic until it is satisfactory. Finally he could then save the validated tactic description and 
automatically create a corresponding CIS for it. 
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